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PN - SU 1763511 A 19920923 

PD - 1992-09-23 
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Tl . - STEEL 

IN - GLAZISTOV ANATOLU G (SU) 

PA - ORSKIJ MEKH Z (SU) 

IC - C22C38/48 

© WPJ / DcRWENT 



Tl - steel compsn. contg. carbon®, silicon®, and chromium® - contains manganese®, molybdenum© 

vanadium®, nickel®, calcium®, magnesia, tantalum carbide(s) hafnium, osmium, praseodymium 
lithium and iron 

PR ,- SU 19904905678 19901105 

PN - SU 1763511 A1 19920923 DW 199338 C22C38/48 010pp 

PA - (ORSK-R) ORSK MECH WKS 

IC - C22C38/48 

IN - GLAZISTOV AG 

AB - SU 1763511 Steel contains (In wL%): carbon 0.62-0.80, silicon 0.7-1.5, chromium 1,4-1.8, manganese 
0.9-1.3, molybdenum 0.7-0.94, vanadium 0.24-0.56, nickel 1.4-1.85, calcium 0.002-0,004 tantalum 
carbides 0.12-0,16, magnesium oxide 0.09-0.14, hafnium 1.1-1.52, osmium 0.11-0.16, praseodymium 
0.10-0,22, lithium 0.06-0.10 and iron. The total content of nickel and silicon amounts to 2.55-2.90% 
and the ratio of total content of molybdenum, vanadium and hafnium to the content of carbon is 
3.25-3.96. 

Additional presence of tantalum carbides promotes formation of disperse chromium, molybdenum 
and vanadium carbides and also nitrides and carbonitrides, improving uniformity of structure and 
hardness of steel. Introduction of magnesium oxide results in formation of inert, difficultly 
coagulating particles in steel structure, improving strength and yield point of steel. Hafnium forms 
finely dispersed hafnium carbides, improving wear resistance, while osmium accelerates formation of 
chromium, molybdenum and vanadium carbides, and prevents their coagulation, Prazeodymium 
changes nature, form and distribution of sulphide Inclusions and lithium improves desuiphurisation of 
steel, improves impact strength and wear resistance of steel. 

Tests show that proposed steel has hardness 60.2-62.9, impact strength 514-594 KJ/sq m initial 
crack resistance 0.167-0.202 mm, after 2600 cycles 0.154-0.192, wear resistance (in wt, loss) 
5.9-8.0 g and yield point {under compression) 2200-2305 MPa. 

USE/ ADVANTAGE - Steel is used in prodn, of cold deformation stamps for pressing cup-type 
parts from high strength steel. Steel has increased hardness, yield point and Impact strenqth 
Bul.35/23.9.92(Dwg. 0/0) . 
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C0I03 COBETCKHX 
COUMA/1HCTHHECKMX 

pEcnys/iviK 



rOCYAAPCTBEHHblfl K0MU1TET 

HO H305PETEHVSHM M OTKPblTWflM 

FIPH TKHT CCCP 



09) 



SU„„ 1763511 A1 



(SDS C 22 C 38/48 



OnMCAHME M30BPETEHM51 

K ABTOPCKOMY CBWJQ,ETEJlbCTBy 




1 

(21) 490^678/02 

(22) 05.11.90 

(46) 23.09.92; B»on, N? 35 

(71) OpcKuft MexaHvmecKwfi 33boa 

(72) AT. f/iasMCTOB 

(56) ABTOpCKoe CBHAere/ibCTBo CCCP 
Ns 1507850, K/i. C 22 C 38/46, 1989. 
(54) CTA/lb 

(57) H3oGpeTeHwe othocmtc« k MeTa/inyprwn, 

B MaCTHOCTM K CXa/lM, KOTOpafl MOJKfiT BblTb 

ncno/ib30BaH3 M3roTOB/ieHvi« wraMnOB 
AnaMeTpoM 230 mm m BbicoTOti 295 mm xo/ioa- 
Horo fle^opMnposaHMfl j\na npeccosaHMJi a© - 
ra/iei?! Tuna CTaKaHa W3 BbicoKonpo^HOftCTa/m. 
C ue/ibK) noBbiiueHM» tbgpaoctm, yAapHoft 
BasKQc™, npe^ena TeKynecTM npn cxcaTim, no- 



c/ie AeftCT&eta miK/itmecKnx Harpy30K OKaxufl 

TpeiAMHOCTO^KOCTM, YAapOyCTOftMMBOCTW, 1/13" 
HOCOCTO^KOCTH, CTd/lb COA€P>KWT KOMHOHeHTW 

npii c/ieAy»oiueM cooTHOiueHMH, Mac. %: 0,62*- 
0,80 ymepOAa, 0J-1,5.KpeMHMR» 1,4-1,8 xpo- 
Ma, 0,9-1,3 MapraHua, 0,7-0,94 Mo/in6AeHa, 
0,24-0,56 BaHaAWfl, 1,4-1,85 HMKe/ia, 0,002- 
0,004 Ka/ibuua, 0J2-0J6 Kap6wAOB Tam-a/ia, 
0,09-0,14 okmcw MarHM«, 1,1-1,52 ra4>HMfl, 
0,11-0,16 ocMMs, 0,10-0,22 npa3eoAMMa, 
0.06-0,10 /lMTMfl, >Ke/ie30 ocra/ibHoe* npw 
yc/iOBnn. hto cyMMapHoe coAep>KaHtie HHKe/ia 
m KpeMHvin cociaB/iJieT 2,55-2,9, a oTHoweHwe 
cyMMapHoro coAep>KaHMfl Monw6Aena, Baua- 
A^«, ra<t>wifl k coAepxaHMio yrnepoAa - 3,25- 
3,96. 



H3o6peTeHne othocmtc^ k 06/iacTM Me- 
Ta/i/iyprtw, s MaCTHOCTM, k 06/iacTu npousBOACT- 
ea cra/iew, KOTOpbie Moryr 6wTb Mcno/ib3oeaHbi 
A/ih M3roTOB/ieHii« LuiaMnoB A^aMeipoM 230 
mm vi BbicoroCi 295 mm xonoAHoro Ae<t>opMMpo- 
BaHMsi Ana npeccoBaHMA AeTa/ieC^ TMna craKa- 

Ha w3 BbicoKonpoMHo^ CTa/iM, M3aecTHa cra/ib, 

coAepJKamafl. Mac. ft: 

Yr/iepoA 0,60-0,78 

KpeMHwt^ 0,6-1,5 

Mapraneu <1,5 

XpoM 0,8-1*9 

Mo/inSAeH 0,55-1,5 

BaH'aAuA 0,05-0,50 
a T3K>Ke He MeHee oahoto 3/ieMeHTa M3 pflAa 

Hno6ufi <0,3 

TuraH <0,3 

UnpKOHMI?l <0>3 

Cepa <0,3 
Ce/ieH <0,3 



Cbmh6u <0,3 
Te/i/iyp <0,2 
Ka/tbMHtf <0,2 
Xene30 OcTanbHoe 
(cm. 3a&BKy 59-80754, flnOHMji, 3anB/ieHa 
17.10.82, K/i. MKH C22 C 38/24, C 22 C 38/28: 
pec}>epaTCTannony6/ii4KOBaH b pe<t>epaxiiBHOM 
KypHa/ie "Mera/i/iyprMfl, 1514, MeTan/iOBeAe- 
hhg m TepMtmecKaa o6pa6oxKa'\ N? 4, 1985 r, 
M.: BUHMTM, c, 109. 4I/I809n). dra cxa/ib mo- 
>k€t 6bi7b Mcnonb30Bana a^^ w3M>TOB/ieHWfl 
tUTaMnoB AwaMCTpoM ao 230 mm m bwcotok 
295 mm xonoAHoro Ae<|>opMwpOBaHWfl npn 
npeccoBaHwn A^Tane^ tuna craKaHa M3 bwco- 
KonpoMHo^ CTa/in, t,k< KOMno3t4HMS noyrnepo- 
Ay m zieri^pyioiMMM 3/i e Me HTa m mo>k6t 
o6ecne4iiTb npw yAOB/ieTBOpwre/ibHbix ypos- 
hjix TBepAOc™, npeAe/ia TeKy^ec™ npn c>Ka- 

TI4M, yAaPHO^ BH3K0C™, BWCOKHM14 ypOBHJTMH 

noc^e B03Ae^CTBw« UMKnvmecKwx Harpy30K 
c>KaTMfl TpeLUMHOCTOi^KOCTM. yAapoyCTOi?iHHBo- 



CTM, M3H0C0CT0l/IK0Cni. 0aH£K0 H3 T3K0M lilW- 

POkom A^ana30He coAepxankifl zierwpyiomwx 
3/ieMeHTOB o&Hapy>KiiBaioTCfi pflA cocraBOB, 
Koropbie b oahom c/iynae 6yAyT MMeTb HM3Kwe 
3Ha^eHM« TeepAOCTM, npeAe/ia TeKynecTM npM 

OK3TMM, M3H0C0CT0ftK0CTH nOC/ie B03AefiCT- 

BMfl unK^MHecKnx Harpy30K c*a™a, b APyroM 
HM3Ka« 6yAeT TpemwHOCTOtfKocTb nocne B03- 
AeficTBtia uMioiMMecKnx Harpy30K exam* w hw- 
3Kaa yAapoycTofiHMBOCTE, noc/ie B03AeftCTBM* 
14MK/IMH6CKMX Harpy30fc wKarm. l/la-aa hm3koPi 

MCXOAHOft TBepflOCTM M HM3K0& M3H0C0CT0&K0CTM 

nocne B03AefiCTBHfl umk/imhcckhx narpy30K caca- 
run npowcxoAMT MHTeHCMBHbiCl M3HOC wiaMna 
s pe3y/ibTaxe nero Aeia/iw no/iynaiOTCfl 6paKO- 

BaHHWMM C OTK/IOHeHUflMH nO p33MepaM: M3- 
3a HK3K0fi yAapHOM B&3KOCTM V\ HW3K0M 
TpeLUMHOCTOilKOCTtI nOC/ie B03AeftCTBH51 i^hk- 

nmecKwx Harpy30K caca™* a t3k)kg M3-aa hw3- 
kom yAapoycTOflHMBOCTM noc/ie B03A6ftCTBMfl 

UMK/lM4eCKWX HarpySOK OKaiM« MHCTpyMeHT 

npe>KAeBpeMeHHo bwxoamt M3 crpoa no npw* 
HUHe paspyweHwa (MMKpoTpemi/iHaM), hto otpm- 
uaTe^bH0CKa3biaaeTc^ Ha npoMSBOAvne^bHocTn 
npecca. H3-3a Hw3Koro npeAe/ia TeKynec™ np^ 
cxaTHM nponcxoAWT noTepa reoMeTpwnecKnx 
pa3wepoB LuraNina b pe3y/ibxaTe nero no/tyna- 
roTca AeTa/w SpaKOBaHHbiMH no npumiHe ok- 
/lOHeHwa reoMeTptmecKux pa3Mepos. 

l/l3BecTHa cra;ib, coAepwama*, Mac. %; 
Vr/iepofl 0,5-0,6 
KpeMHwtf 1,2—1,6 
XpoM 0,95-1,1 
MapraHeti 0,45-0,6 
Mo/iwSAen 0,4-0,6 
BawaAM^ 0,1-0,3 
HirfKenb 1 "3-1,5 

Ka/ibuwtf 0,001-0,003 
Xe/ie3o OcTa/ibHoe 
3ra cra/ib 06/iaAaeT yAOB/ieTBOpHTe/ib- 
hom yAapHoCi Bfl3KOCTbK>, 3aKanviBaeM0CTbK) a 
Tajc>Ke o6/iaAaer yA08/ieTB0pwTe/ibH0ft cno- 
coSnocTbKD coxpaHATb Ha bwcokom ypoBHe no- 
cne ACMCTBUfl UMK/IMHeCKMX H3rpy30K OK3TWB 

yAapoycioPiMMBOCTb m noaroMy mokst 6wTb 
ncnojib30BaHa ai* M3 toto b a qh mji wTaMnos 
AnaMeTpoM ao 230 mm m BbicoTOfi 295 mm 
xo/ioAHoro A^<t>opMMpOBaHMp a^i» npeccoaa- 
Hvm Aera/ieft Tuna CTaKaHa M3 BbicoiconpoHHOfi 
CTanw. OAHaKp aTa CTa/ib He coxpaHaeT Ha 
bucokmx yposHjix noc/ie BosAewcTBMfl umk/im- 
necKwx Harpy30K cxaim TpemMHOCTOflKOCTb, 

MSHOCOCTO^KOCTb, HTO OTpMqaTe/ibHo CKa3bl- 

BaeTCfl Ha 3KCn/iyaTami0HH0tf ctoPikoctm mhc- 
TpyMeHTa : n3-3a hm3koi?i cnocoOHOCTM 
coxpaHATb Ha sucokom ypoBHe noc/te eosAeft- 
ctbmsi uMK/iw4ecKwx Harpy30K OK3TWa Tpeil4M" 
HocroMKOCTb, MHCTpyMeHT npe>KAeBpeMeHHO 
BbixoAviT M3 crpon no npwMMHe pa3pyuieHrip, 
hto oTpuLiaTe/ibHO CKa3biBaeTcn Ha nponsao- 



Ame/ibHocTM npecca a M3-3a hm3koC?i cnoco6- 
hoctm coxpaHATb Ha bwcokom ypoBHe noc/ie 
B03Ae^CTBMfl nmnmecKm Harpy30K oicaTwa 

M3H0C0CT0ftK0CTM (ipOMCXOAMT MHieHCMBHW^ 

5 m3hoc ujTaMna b pe3y/ibTare sero A^Ta/iw no/i- 
ynaiOTCfl GpaKoaaHHWMn c OTKTiOHeHMHMw no 
reoMerpimecKiiM pa3MepaM, KpOMe Toro Aan- 
Han CTa/ib wMeeT hm3khA npeAe/i TeKynec™ 
npn cxaTww, hto npMBOAMT k noTepe reoMeT- 
TO pwHecKwx pasMepoe uJTaMna b peay/ibraie He- 
ro noyiynaiOTCsr Aera/iu 6paKOBaHHbiMw no 
npuHMHe OTxnoHeHUH reoMerpMHecKnx pa3Me- 
poB. riosTOMy ee npMMeHeHiieorpaHWHeHOA^ 
ujiaMnoB AwaMBTpoM ao 230 mm m bucoto^ 
15 295 mm xo/iOAHbro Ae^opMHpoBannfl npw 
n peccoBa h mm AeTa/ieR mna CTaKaHa M3 bwco- 
KonpoHHOfi cTanw, Ue/ibw HacTOfliuero M30- 
6peT6HMfl wBAflercji ycTpaHenwe yKa3aHHwx 
neAOCTaTKOB. B oCHOBy M3o6peT6HMR nocraB- 
20 nena 3aAana co3AaTb cra/ib c t3kmm cocraBOM, 
sxoa»iamx b nee KOMnoHeHTOB m nx cooTHouje- 
HweM, KOTopwe o6ecneHw*w 6bi ePt noc/ie B03- 
AefiCTBwa MMKHMKecKnx Harpy30K cxaTma 
BwcoKwe ypOBHM rpemwHOCTofiKOCTM, yA^po- 

25 yCTO^HM BOCTM , M3HOCOCTOl?IKOCTv1 a TSKKe Bh\- 
COKMe ypOBHM TBepAOCTM, yAapHOI?! BJ?3K0CTM, 

npeAe/ia TeKynecTM npw oKarww no cpaBHe- 
hmk> co CTanflMM aHa/iorwHHoro Ha3HaHeHw« f 
fl/in AOCTM>KeHiifl yKaaaHHOft ue/in b CTa/ib, b 
30 cocraB KOTopofl bxoawt yr/iepoA, KpeMHuw, 
xpoM, MapraHeu, mo/im6a©h, BaHaAMw, HMKe/ib, 
Ka/TbLirifl, xce/ie30, cornacno M3o6peT6HMio, ao- 
no/iHtiTe/ifeHo bboa«t Kapgnflbi TaHTana, Kap- 
6wau uepMfl, ra^HMt^. ocmmi?!, npa3eoAHM 
35 (c|>M3MMecKoe cocTOAHwe mx - TsepAoe), npn 

3T0M Ha3BaHHbie MHrpeAMeHTW AO/l>KHbl 6b»Tb 
B C/lBAyK)lUMX COOTHOUJeHMflX, Mac. %: 

yr/iepoA 0,62-0,80 

KpeMHMfl 0,7-1,5 

40 XpoM 1,4-1,8 

Mapraneu 0,9-1,3 

Mo/iM6AeH 0,7-0,94 

BaHaAuPI 0,24-0,56 

HMKenb 1,4-1,85 

45 Ka/ibuwfl 0,002-0,004 

Kap5MAbf TaHTana 0,12-0,16 

OKMCb MarHMA 0,09-0, 1 4 

ra<J>HMfi 1,1-1,52 

Ocmm^ 0,11-0,16 

50 f1pa3eoAMM 0,10-0,22 

flwrm 0.06-0,10 

>K^e30 Oda/ibHoe. 

npM yc/ioBMM, hto OTHOiueHMe cyMMapHoro co- 
55 Aep>KaHMA Hwxe/iw m kpgmhma aoa>kho cocTaB- 
/i«Tb 2,55-2,90 Mac. %, a T3K>Ke OTHoweHwe 
cyMMapHoro C0AepxaHM« MO/iM6AeHa, BaHa- 
AMfl, ra<t)HMq k coAep^KaHMto yr/iepOAa ao/i>kho 
cocTaB/iflTb 3,25-3,96. npeAnaraeMaji crsny 

OT/IMHaeTCfi OT M3BeCTHOM: 



1. flononHi/rre/ibHWM coAeprcaHweM Kap- 
GwAOBTaHTa/iaoTO,^ ao 0,1 6 Mac. %. Kap6w- 
Aw TaHTa/ia, BBeAen h we b yKa3aHHbix 
KO/it4MecTeax o&ecneHMBaiOT b cTa/iw npw 
/iMTbe npw noBbujueHHbixreMnepaTypax 1580- 5 
1785°C paBHOMepHoe pacnpeAe/ienvie Kap6i/i- 
AOBTaHTa/ia. KOTopbieaB/iafOTCfl 3apoflbiuiaMM 
Ana AaibHewiuero BUAe/ieHun AwcnepcHbix 
Kap6uAOB xpoMa, Monn6A£Ha, BaHaAMfl a tsk- 

hmtphaob h Kap6oHMTpnAOB vi no/iyHenwe 10 
b noc/ieAywmeM nocne kobku m TepMHneCKOi/i 
o6pa60TKM cTpyKTypu c paBHOMepHWM pac- 
npeAe^eHweM AMcnepCHbix Kap6uA0B, hmtpm- 
Aob v\ xapSoHHTpMAOB, hto b wTore noawwaeT 
TBepAocTb, npeAe/i TeKynec™ npw cxami*. 15 
YMeHbweHHe coAepwaHiia Kap6(/iAOB xaHTa/ia 
MeHee 0,12 Bee. % CHM^aer wx 3<t><J>eKTMB- 
HocTb b CTam* no w3Me/ibMeHMK> Kap6wA0B 
xpoMa, Monn6AeHa T BanaAna a Taiotce Hvrrpw- 
aob w KapeoHHTpwAOB BaHaAMH, hto OTpwua- 20 
re^ bHo CKa3WBaercji Ha chh>k£hmm TBepAOCTti, 
npeAe/ia TeKynec™ npn ch<3tww. YBe/iMHeHMe 
KapBuAOB TaHra/ia donee 0,16 Mac, % npviBO- 
aut b cram k KpynHWM CKOn/reHUHM Kap6nAOB 
TaHTa^a u BcneACTBwu 3Toro o6pa3yeTca He- 25 
paBHOMepHoe pacnpeAe/ienne hmtphaob m ' 
Kap6oHiiTpwAOB eaHaAnq a xaioice Kap6viAOB 
xpowa. Mo^n6AeHa, eaHaAWfl, KOTOpwe cna6o 
CBfl3aHbi c MaTpwueft m 6btCTpo BbiKpaiuiiBafOT- 
cn, hto OTp^qaTe^bHO CKa3bieaeTCH Ha CHM>Ke- 30 

HUM DOC/ie B03 A e TB H MMK/lMHeCKHX 

narpy30K c>Ka™a n3H0cocT0tfK0CTM. KpoMe 
Toro, M3-3a KpynHbix cKon/ieHMfl KapBuAOB 
T3HTa/ra vt Kap6oHwTpwAOB, hmtpmaob sawa- 
AMfl a TaiOKe Kap6uAOs xpoMa, MOnn6AeHa, 35 
BaHaAMR npw coAepwaHww b CTanw Kap6wAOB 
TaHTa/ia 5o/iee 0,16 Mac, % CHwttaeTca YAap- 

Naff Bfl3KOCTb, 

2, flono/iHMTe/ibHbiM coAep>KaHneM okmcm 
MarHMf? b npeAenax 0,09 ao 0,14 Mac. %. 40 
OKucb Mamnq, &b&r&hhq$\ b yKa3aHHbix ko/im- 
necTBax co3AaeT b cxa/iw wHepTHbie co c/iaSow 
peaKunoHHoPi cnocoSnocTbto k Koary/rauvm 
AwcnepCHue ynpoHHflioinne nacTnuw a TaioKe 
npwAaeT CTanw KOMSwHupoBaHHoe KapSwAHO- 45 
oKMCHonHTepMeTa/i/iMAHoeynpOMHeHvie, hto b 
coBOKynHOCTn i-ipwboawt k noBwujeHMio npe- 
Ae/ia TeKynec™ npw cwa™i/i aTaioKe k noaw- 

LLie H MKD nOC^e B03AefiCTBHfl UHKnHH6CKMX 

Harpy30K okstma m3HOCOCtoi*koctw, yAapo- 50 
ycTot^mneocTM. YMeHbiueHne coAepxaHMj* 
okmcm Mamnsi Menee 0,09 Mac. % yMSHbiuaeT 
b cTa/in Ko/iMHecTBO MHepTHbfx co c^a6o« pe- 
aKunoHHotf cnoco6H0CTbio k Koary/urqwM auc- 
nepCHbix ynpoMHHKJLMMx nacTuu m CHMxaer 55 

3(}><l>eKT KOM6HHHpOBaHHOrO Kap6liAHOHHTep- 

Mera^^viAHOro ynpoMHeHnsf, mto npusoAUT k 
chh)k6hmk) npeAe/ia leKynecTM npw OKati^ti w 

K CHWtteHWK) HOC/ie B03A6^CTBMfl UWK/lMMeCKHX 

narpy30K c>*<aTMq h3hococto£ikoctm, yAapo- 



yCTOftMMBOCTw. VaenmeHue coAep>KaHM» okm- 
cm MarHMfl 6onee 0,14 Mac. % hphboaut k 
o6pa30BaHHK) c^o>khux xpOMOMo/in6AeHOBa- 
HaAMeaoMarHMeBbix okmc/iob b bmag xpynKMx 
n/ieHOK okhc/iob no rpaHvmaM 3epen, b pe- 
3y/ibTaTe nero CHM>»caeTc?i npeAe^ TeKyHec™ 
npifi c>KaTMM m CHuxaeTCfl nocne B03AeticTeM« 
MMK/iMMecKwx Harpy30x OKaTiui yAapoyCTo&mi- 

B0CTM, M3H0C0CT0^K0CTb, 

3. flononHMTe/ibHbiM coAepwaHweM ra<(>- 
hm ot 1,1 ao 1,52 Mac, %. ra<t)HM^, BseAeH- 
Hbift b yicaaaHHOM KO/iMMecTse o6pa3yeT 
cro^Kwe b Koary/inuMw npw SKcn/ryaTaunw CTa- 

/1M B pe>KMMe UMK/lMHeCKMX Harpy30K OK3T14R, 

MeiiKOAncnepcHwe xap6wAbi ra<()Hiifi, hto npn- 

BOAMT K nOBblUJeHWK) TBSpAOCTM ut noBbfuje- 

hmk) nocne B03Ae«CTBwn miK/itmecKwx 
Harpy30K OKaTMH m3hococto^koctm. YMeHb- 
ujeHnecoAep>kaHWf?Ta<f)HMfl Menee 1,1 Mac. % 
npnBOA«T k HeGo/tbiuOMy KO/innecTBy Me/iKO- 
AncnepCHbix cTofixvix k Koary^qmin Kap6nAOB 
ra0H«n, hto oTpimaTe/ibHO CKa3usaeTc» Ha 

CHM^KeHMMTBepAOCTM, M CHftDKOHHM ROC^e B03" 
Ae^CTBMfl UHK/lMHeCKMX Harpy30K OKaTMfl M3- 

hococto^koctm. YBe/inHeHne coAepacaHiifl 
ra^HMA Bo^ee 1.52 Mac, % npwBOAWT k Kpyn- 
hwm CKormeHwaM icap6wAHbix <f>a3 m o6pa30Ba- 

HMK> KapSWAHOfi HeOAHOpOAHOCTM. HTO B MTOr© 

OTpiiMaTe/ibHo CKa3bfBaeTcfl Ha 'CHtDKeHwn 

YAapHO^ BA3K0CTM M Ha CHtDK6HHW nOC/ie B03" 
AefiCTBH*? UMK/TMHeCKMX Harpy30K C?KaTMfl yAa- 

poycTofiHMBocTM. KpoMe Toro, yBe^nneHne 
coAep>KaHwq ra<t>HKifl 6o/iee .1,52 Mac. % npu- 
boawt k nepe/iernpOBaKMK) CTaVrw M3-3a nero 
o6pa3yeTCA noabitueHHoe ko/imh6ctbo ocTa- 
TOHHoro aycxeHMTa, npwBOA^iAMi^ k chudkchmk) 
TsepAOCTn 

4. flono/iHWTe/TbHbiM coflepxaHneM oc- 
Miifl ot 0,11 ao 0J6 Mac, %. OcmwR, BseAeH- 
Hwft b yKasaHHOM KonnnecTBe ycw/iMBaeT 
o6pa30BaHne tohko pacnpeAe^eHHbix amc- 
nepcHbix, BbiAe/WBWMxcfl. npw ynpOHHsrotuew 
TepMnnecKO^ o6pa6oTKe Kap6wAOB xpoMa, mo- 
/iw6AeHa, BanaAwn m 3aMeA/ineT npouecc Koa- 
ry^Jii4MM mx npw 3Kcn/iyaTamiw CTa/iw b 
yc/ioBHflx uMKHMHecxoro Harpy>KeHMA oKaTMq, 
hto npMBOAWT K noBblUueHViK) ftdc^e B03AeflCT^ 
Bun qax/itwecKHx Harpyaox OKaTMfl TpeiAMHO- 
cto^koctm, yAapoycTOfiHMBOCTM. YMeHbujeHwe 
C0Aep>KaHt4fl ocMMA MeHee 0.11 Mac. % ne 

3<t>0e KTM BHO, T.K. CHUXCeHMe COA6p>KaHHn OC" 

MMfl CHMxaeT o6paaoBaHwe npw TepMwnecKOM 
o6pa6oTKe tohko pacnpeAe/ieHHbix A^cnepc- 
hwx Kap6wAOB xpoMa, MO/iii5AeHa, BanaAviq, 

HTO npWBOAWT K CHtDKSHMK) nOC/ie B03AefiCT- 

bms? i4MK/iMHecKMx Harpy30K cxaTHA TpemwHo- 
ctomkoctm, yAapoycTO^HMBOcfw. YBenvmeHwe 
coAep>*taHMfl ocMMfl 6oneeOJ6 Mac, % npuso- 
Amt k o6pa30BaHMK) no rpaHwuaM 3epeH xpyn- 
j<oro coeAMHeHUfl b BMAe n/ieHOK FeOS, hto 



OTpnijaTe/ibHQ cxa3biBaeTca Ha cmixeHUM no- 
c/ie B03AetiCTBMfl miK^MMecKwx Harpy30K caca- 

TMfl YAapOyCTO^MVIBOCTH, TpemMHOCTO^KOCTW. 

5. flono^HHTe/ibHWM coAepwaHweM npase- 
□AMMa or 0,10 ao 0,22 Mac. %. HpaseoAMM. 

B B0AG H H bl ft B yKa35HH0M KO/lUHeCTBe M3MeHfl- 

eT npupoAy, 4>opMy vi pacnpeAe/ieHwe cy/ib- 

(J)HAHblX BK/1I0M6HV1M; Cy/Tb(|>HAH We BK/ltOH£Httfl 

cTaHOBWTcs 6oJiee Tyron/iaBXMMK u r/ioSy/wp- 
HbiMM, rpaHwubf 3epeH om/imaiOTca ot cy/ib- 
<J>wAHbix BK^ioneHviM He To/ibxo no rpaHnqaM 
ho k b Te/ie 3epeH. Bee aro b coeoKynHoc™ 
noBwiuaeT yAapnyio Bfl3xbcTb a Taxwe noBu- 
waeT noc/ie B03AeftcTBMfl uw</ivwecxiix Harpy- 
30k cxaTMR TpemwHocTOi^KocTb. KpoMe Toro. 
npa3eoAt*M. BBeAennbiPi b yKa3anH0M Konme- 
crse o6pa3yeT c/ioacHbte okmc/iw npa3eoAviMa 
c xpOMOM, saHaAweM, MapraHi^ew ™na wnw- 
ne/ivi, mto Takxe noBbiiuaer noc/ie B03AetfCT- 

BHfl UMK/lUHeCKMX Harpy30K CJK3TMA 

TpemwHocTo^KocTb. yMeHbtueHwe coAepwa- 
HMA npa360Anwa weHee 0,10 Mac. % He3<Jx{>ex- 
thbho t t,k. CHtDKenwe coAepwaHwa npaaeoAHMa 
yMeHbmaeT ero po/ib kbk r/io6y/iflpw3aTopa 

Cy/lb<J)MAHblX BK/lhOMeHM^I H G3 H aHMTe/1 b H O OHII- 

tuaeT 3epHa ot cy/ibct>viAHbix BicnjoMeHwfi xa« no 
rpaHviqaM Tax m no Te/iy 3epen a TaiOKe yMeHb- 
maeT Ko/iMMecTBo c/ioxHbrx oxmc/iob npa3eoAw- 
Ma c xpomom, BanaAMeM, MapranijeM ™na 

LUnWHe/IM, 4TO B COBOKynHOCTM npMBOAUT K CHM- 

weHwio yAapHOfi bhskoctm m k cHwateHwio nocne 

B03Aei^CTBMR L(M K/l MHGCKHX H3rpy30X CXaTMfl 

TpemvmocTofiKOcm yae/iwHeHMe coAepxanny? 
npaaeoAWMa Bbitue 0,22 Mac % Taioxe Herce- 

/?3TenbH0, T.K, 6yA6T MMCTb MeCTO 33rpfl3He- 

Hue MeTa/i^a c/io*HbtMii MHoro<J)a3HbiMM 

BK/lK3HeHMflMM, npn 3TOM 33 M6T yBe/lt<meHWfl 

ocTaTOHHoro Apa3eoAWMa b pacn/iaBe 33MeT- 

HO BOSpaCTaCT CK/lOHHQCTb CT3/W X nOBTOpHO- 

My OKnc/teHwo h 3arp*3HeHHOCTb era/in 
HeMeTa/i/iimecKMMM BK/uoneHwiMM yBe/iMHMBa- 
eTCfl, b pe3y/ibTaTe wero CHi/i>xaeTCfl yAapHaa 

B*3XOCTb M CHWKaeTCfl nOC/16 B03Ae*1CTBMfl 

UHKntmecKnx Harpysox cxaTMa TpeLUMHOCTofl- 

XOCTb« 

6 t /^ono/iHUTenbHbiM coAepxanueM mim 
ot 0,06 ao 0,10 Mac. %. /Imtm^ BseAeHHbifl b 
y«a3aHHOM xo/innecTBe ycimwBaeT o6myK> Ae- 
cy/ib<t>ypai4MKJ cia/in, yn/ioTHfler CTpyKTypy 
b6/ivi3w 3epen, OMmuaeT ot <t>oc(J>opa m icapSwA" 
hwx BbJAe/reHMiPi, hto b cosoKynHOCTW noebjuja- 
eT yAapnyio B«3KOCTb u nosbiiuaeT noc/ie 

B03Aei4CTBMfl UMKHMMeCKHX Harpy30K CJKaTMfl 
M3H0C0CTOl?iK0CTb, YMeHbUJeHMe COAep>KaHMfl 

ni4TMfl Menee 0,06 Mac. % Hea^eKTMBHO, t.k. 
CHw^KeHiie coAepxaHiifl j\wrm noBbiwaeTpux- 
ziocT.b cTpyKTypw b6^m3m 3epeH, He OHMiuaeT 
rpannubt 3epeH ot oBoraiueHun <t>oc4>opoM m 

K3p6MAHUX BblAe/ieHMI^, HTO npMBOflMT K CHM" 

>KeHmo yAapHoi^ b»3kocth m k CHM>KeHMK) no- 



c/ie eo3Aei?iCTBMq MMKnMHecKMX Harpy30K caca- 
rwq m3hococto^koctm. yBe/inneHMe coAepxca- 
HMA /iwtm« 6o/iee 0,10 Mac % npMBOAnT k 

nOBblUjeHMK) 33 Tpfl 3H e H HOCTM CTa/lM OKMC^a- 

5 mm mim b pe3y/tbTaTe noBTOpHoro OKucneHMA 

/IMTMfl M erO COeAMHeHMft, HTO OTpiiLiaTe^bHO 

CKa3biBaeTCfl Ha CHii>KeHMii yAapnofl b^3koctw m 
na CHUjKeHMw noc/ie B03Ae«cTBMA umk/iuhq- 
ckmx narpy30K okstma M3HOCOCTOI?IKOCTM. 
10 7. CyMMapHoe coAepwaHwe KpeMHua m 
HHKe^ji b CTam ao^skho cocTaa/ijiTb 2.55-2,90 
Mac. %< npM 3tom coAep?KaHne b cTanw KpeM- 
HMfl, HMKe^fl ao^)kho 6biTb b npeAe^ax cocTasa 
3asiB7TfleMo« cTa/iM, T.e. KpeMHMA b npeAe/iax 
15 0,7-1,5 Mac. %, HMKe^fl b npeAe/iax 1,4-1.85 
Mac. %. CyMMapHoe coAep^anwe b CTa/in 
KpeMHMA m HMKe/iw 8 npeAe/iax 1,55-2,90 Mac 
% npn ynpoHHfliomeiJt TepMMMecKO^ o6pa6oT- 
km o6ecneHMBaeT xaK b Te/ie Tax m no rpaHu- 
20 uaM aepen Me/ixoAncnepcHbie paBHOMepHbie 
BbiAe/teHiia KapB^AOB BaHaAnn, Mo/iw6AeHa, 
ra<t>HMfl a raKwe xapSoHMTpMAOB sanaA^q, 
ra<{)HMfl b pe3y/ibTaTe nero noBbiiuaeTCfl yAap- 
Haa Bf?3K0CTb h noBbiujaeTCfl noc/ie B03AeftcT- 
25 Bun uwK/iwMecKMx Harpy30K cxamfl 
yAapoycTo^HMBbCTb. CyMMapHoe C0Aep)xaHne 
a cTa/in KpeMHHA m HMKe/iA MeHee 2,55 Mac % 
npw ynpOMH«K>me« TepMHMecKofi o6pa6oTKti 
npwBOAMT k HepaBHOMepHOMy BbiAe/ieHHio 
30 AMcnepcHbix xapBuAOB BanaAnn, MO/iuSAeHa, 
ra<t>H(4« a Tax^e xapSnAOHMTpMAOB BaHaAMA, 
ra<t>Hn« k3k b Tene Tax w no rpanvmaM 3epen b 
pe3y^bTaTe nero CHM>xaeTCfi yAapHaq ba3- 
KOCTb m CHu^aeTCfl noc/ie Bd3AewcTBnyi umk/?m- 
35 necKMX narpy30K oxaTna yAapoycTOMHMBOCTb. 
CyMMapnoe coAepxaHne e craniA KpeMHw^i m 
HMKe/i5i 6o/iee 2,90 Mac % npwBOAWT npn yn- 

pOHHWJOlMe^ TepMHHeCKOft 06pa60TKI4 X Bb(A6- 

/lenwio yxpynHeHHbrx xapSwAOB BaHaAHfl, 
40 Mo^nGAeHa, ra<J>Hna a TaKxe k3p6ohhtpmaob 
saHaAMfl, rac|>HHfl xax b Te/ie Tax m no rpanu- 
uaM 3epen e pe3y^bTaTe nero CHw>xaeTCR yAap- 
naa BA3K0CTb n CHM>xaeTcn nocne 
B03AeflCTBwa mix/iuMecKnx Harpy30K oxaTna 
45 yAapoycTofimiBocTb. 

8. OTHomeHwe cyMMapnoro coAep>xaHMfl 
MO/iwBAeHa, BanaAK«, vafynm k coAep>xaHMK) 
yr/iepoAa ao/i>kho cocTaB^«Tb 3,25-3,96, ripn 
3tom C0Aep)KaHwe b CTa/iw MO/iw6AeHa t BaHa- 
50 amp, ra<)>HMfl, yr/iepOAa aoi>kho 6biTb b npeAe- 
^ax cocTasa 3aflB/i«eMos^ cTanw, T.e, 
MO/iw6AeHa b npeAe/iax 0,7-0,94 Mac %. sa- 
HaAMfl 0,24-0,56 Mac %. ra^Hwq 1,1-1,52 
Mac* %,yr/iepOAa 0,62-0,80 Mac %, OTHOLue- 
55 Hvie cyMMapHoro coAep^xaHiiq MO/iw6AeHa, sa- 
HaAHfl, ra<(>HM« x C0Aep)xaHMK3 yr/iepOAa b 
npeAe/iax 3,25-3.96 o6ecne^tiBaeT Bucoxoe 
o5oratneHwe MapTencwTa yrnepoAOM, b pe- 
3y/ibTaTe Hero noBwiuaeTCfl TaepAOCTb, npe- 
fle/i TexysecTM npw oxaTuw. OTHOiueHvie 
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cyMMapHoro C0Aep>KaHHfl Mo/uiBAena, Bana- 
A^a, ra<)>Hna k coAep^aHmo yr/iepOAa MeHee 
3.25 npwBOAWT k nepeo6oranieHwio MapreHCu- 
Ta ymepoAOM H3-3a nero o6pa3yeTca 60/1 b woe 
KOJiutMecTBO ocraTOHHoro aycTeHMTa, hto otpm- 5 
uaTe/ibHO CKa3biBaeTcn Ha CHwweHUM TBepAO- 
ctm, npe^e/ia TeKynec™ npn cxcaTHM. 
OxHOiiieHvie cyMMapHoro coAepxaHwn mo/iw6- 
AeHa, aaHaAMfl. ra<t>Hwa k coAepxaHMio yr/iepo- 
Aa 6o/iee 3,96 npweoAHT k CHvwKeHnio CTeneHM 10 
oSorameHMH MapTencnTa yr/iepoAOM, a pe- 
3y^bTaTe nero CHwxaeTCfl TBepAOCTb u npefle/i 
TeKynecT^ npw cacaTHM, KpoMe Toro. OTHOwe- 
Hue cyMMapHoro coAepwaHwa MO/iw6AeHa, sa- 
h3am«, ra<()HMfl k coAepxaHnw yr/iepoAa 15 
6o/iee 3,96 hpi/iboawt k KpynnwM CKon/ieHWflM 
no rpaHwuaM 3epeH KapBuAOB MO/iu6AeHa. ea- 
HaAna, ra<J)Hvifl a TaioKe Kap6oHirrpiiAOB BaHa- 
AHfl, ra^HMA b pe3y/ibraTe Mero CHwwaeTCfl 
noc/ie B03Aei?iCTBHfl uwK/ii/mecKMx Harpy30K 20 

CXaTMJlTpeinMHOCTO^KOCTb. npHB6A6HHO€ CO" 

Aep>KaHneyr/iepOAa (0,62-0,80 Mac. %)o6ec- 
nenneaeT cra^M BbicoKiie yposHM TBepAOCTM, 
npeae/ia TeKynec™ npw oKamn. YKd3dHHOe 
coAepwaHiie KpeMnw? (0,7-1 >5 Mac. %}o6ec- 25 
nennBaeT cjam nonwoe pacKnc/ieHne w no/i- 
y4eHwe n/iOTHOft ornmrn a raioKe noBuuieHwe 
yAapoycro^HMBOCTM nocne B03AefiCTBua hmk- 
zinHecKvix Harpy30K OKaTwa. BeeAem/ie a cxa/ib 
MapraH^a b npeAe/iax or 0,9 ao 1,3 Mac. %, 30 
xpoMa ot'1,4 ao 1,8 Mac. % oBecneHMBaer 
da/in noc/ie B03AeficTBua muoti/iHecKwx Ha* 

Tpy30K OKaTMff BblCOKiie ypOBHM H3H0C0CKH&- 

kqctvi, BBeAeHiie e CTa/ib sanaA^a e npeAe/iax 
ot 0,24 ao 0,56 Mac %, MonwSAena ot 0,7 ao 35 
0,94 Mac, % rtOBbiwaeT TBepAOCTb m npeAen 
TeKyHecTM npn OKamw. BaeAeHwe b cra/ib hm- 
Ke/ifl s npeAe/iax ot 1,4 ao 1,85 Mac. %, »ca/ib- 
una ot 0,002 ao 0,004 Mac. % noabiwaeT 
yAapHyio B«3KOCTb a TaioKe noBbimaeT noc/ie 40 

B03Ae^CTBMfl UMK/lt4HeCKMX Harpy30K OKaTWfl 
TpeiUMHOCTOC^KOCTb. OCHOBHbfM KOM nOH6HT0M 

CTann fisnaeTCfl xe/ie30, ho KpoMe yfca3aMHbix 
/ierwpyK>mi/rx aneMeHTos b nefi coAeprcMTC* 
npwMecw b Mac %: cepw ao 0.03. <J>oc<t>opa ao 45 
0,03, MeAM ao 0,20, Havi6o/iee 3<J><j>eKTHBH0 
CTa/ib, comacHo M3o6peTeHvno, mo)kgt 6bfib 
ncnonb30B3Ha aia w3roTOB/ieHwa LUTaMnoB 
AMMerpOM ao 230 mm, BbicoToft 295 mm xo/ioa- 
Horo Aec|)opMiipo83Hna a^* npeccoBaHna ag- 50 
Taneii Tuna CTaKaHa m BbicoKonpoHHOC^ CTa/iw, 
JXnn noscHeHWfi M3o6peTeHMfl Hii>Ke onucaHbi 
npuMepHbte coctbbw cianew co ccw/iKaMn Ha 
npunaraeMyK) Ta6/iMuy. da/ib, cor/iacHo M30- 
6peTeHMK), Bbm/iaB/iflK)T b aneKTpone^ax no M3- 55 

B6CTH bf M CnOCOBaM Bbin/iaBKM HHCTpyMeHTanbHblX 

CTa/ie^ na oGbNHbix uinxTOBux MaTepwa^ax c 
cooTBeTCTByfom^M C0A6p>KaHweM MHrpeAM- 
eHTos. noATBepwASHWfl Toro, hto 3a«B* 
nneMafl CTa/ib b cooTBeTCTBMM c 4>opMy/iog 



M3o6peTeHWfl o6ecnenMBaeT AOCTn>KeHne no- 
CTaBfteHHOi?! Lje/iw npwBOAMM ^n* cpaaneHMfl 
n^aBKM Ms 6-8 kohkpothoto Bbino/iHeHMfl c 

rpaHWMHbtM M OnTHMa^bHblM 3Ha4eHMflMM Bcex 
MHrpeAHeHTOB, BXOASIUMX B COCTaB M3B6CTH0^ 

cram (npoTOTiina) c no/iyneHHbiMM no KaxAO- 

My H3 HMX MexaHMKO-TeXHO^OrMMeCKMMM ceofl- 

CTaaMn b npoL^ecce mx ncnwta h m a Ha 
o6pa3uax Toro xwna m npw Tex )Ke OAMHa- 

KOBWX yC^OBMflX MX MSrOTOB/teHMfl, HTO H 3aflB" 

^j»eMoei CTa/in (n^aBKH INb 1-5). 

XuMMMecxvi^ cocxaB craned n/iaBOK 1*8 

npMBCA^H B T36/1. 1 

CocTas n/iaBKn 1 (cm. Ta6/i. 1) He o6ecne- 
HMBaeT cTa/iw bucoko^ TsepAOCTw: TsepAocTb 
Ha iij/iM<|)OBaHHbix, c napaMeTpoM tuepoxoaa- 
toctm R a = 0,32 mkm no TOCT 2789-73» o6pa3- 
uax pa3Mep0M 15x15x15 mm, awpe3aHHWx 
3/ieKTpo3po3MOHHbiM cnoco6oM c nOBepXHO" 
ctm saroTOBOK AwaMeTpOM 230 mm m BbicoTort 
295 mm, npoiueAiuwe 3aKa^Ky OTTeMnepaTypw 
aycTeHMTM3auwM 890°C c BbiAep>KKoPi 3,5 m m 
ox/ia>KAeHMfl b wac/ie (m AByxKpaTHwPi OTnycK) 
nepBwft OTnycK npw TeMnepaType 230°C npo- 

AO/l>KHT6/lbHOCTbKD 5 0X/ia>KA6HHe Ha B03Ay* 

xe ao 20°C; BTopofi OTnycK npw TeMnepaType 
230°C npoAO/T)KMTe/ibHOCTbio5H, oxnaxAeHwe 
na B03Ayxe ao 20°C (cocTaB/rjieT npM TeMne- 
paType vicnwTaHMfi 20°C59,1 eA. HRC. CTa^b, 
yK33aHHOro cocTasa wMeeT HM3Kyio yAapHyw 
BA3K0CTb 456 Kflac/M 2 , YAapnyio BA3K0CTb on- 
peAe^fl/in Ha Lu/iw<J>OBaHHbtx ao napaMeTpa 
uiepoxoBaTOCTM Ra = 0,32 mkm no TOCT2789- 
73 o6pa3uax II Tuna no TOCT 9454-73 npw 
V-BMAe KOHtieHTpaTOpa (R = 0,25 mm) Hanpn- 
xeHwfl, 06pa3L*b« A/ifl onpeAeneHM« yAapHOiTi 

BR3KOCTM Bblpe3a/WCb 3JieKTp03p03M H HbIM 

cnoco6oM c nosepxHocTM 3aroTosoK A^aMeT- 
pOM 230 mm m bucotow 295 mm, npouieALUne 
aaKa/ixy (aaKa/iKa OTTeMnepaTypw aycTeH^Tw- 
33I4MM 890°C c BbiAep)KKOi^ 3.5 m h oxna)KAe- 
hmjI b Mac/ie) w AByxKpaTHwt^ OTnycK (nepewM 
OTnycK npw 230°C npoAO^xcuTe/ibHocTbK) 5 h, 
ox/ia>KAeHtie Ha B03Ayxe ao 20°C: btopoiTi ot- 
nycK npn TeMnepaType 230°C npoAo/iwwTe/ib- 
HOCtbK) 5 h, ox/ia>KAeHne na B03Ayxe ao 20°C). 
HcnuTaHUR npoifl3BOAU/w na Konpe c 3anacoM 
paGoTbi MaRTHMKa 147 fl>K npw TeMnepaType 
20°C. CTa/ib, yK33aHHoro cocTaBa npn TeMne- 
paType McnbiTaHMn 20°C WMeeT hm3km^ npe- 
Aen TeKynecTO npu cxaTwn paBHbi^ 2000 Mfla. 
npeAen TeKyneCTn npn OKaTuvr onpeAe/ia^c?i 
na o6pa3nax AnaMeTpoM 5 mm, BbicoTOtf 8 
MM/o6pa3Ubi 3/ieKTpo3po3noHHWM cnocoBoM 
Bbrpeaa^MCb c noBepxnocTM 3aroTOBOK Ana- 
MeTpoM 225 mm m BbicoTofi 295 mm, npOLueAUJwe 
3aKa^Ky ot reMnepaTypw ayCTeHi4TH3at4nw 
890°C c BbiAepxKOft 3,5 m m ox^a>KAeHiifl b 
Macfle m A^yxKpaTHbrfl OTnycK (nepBbiw OTnycK 
npn TeMnepaType 230°C npOAO/ixnTenbHO- 



CTbio 5 ox/iawAenwe Ha B03Ayxe ao 20°C: 
BTopofi ornycK npw TeMnepaType 230°C npo- 
flo/i>KMTe/ibHocTbK) 5 h, ox/ia>KAeHne Ha B03Ay- 
xe ao 20°C). 06pa3Ubi ui/Tw<t>OB3/in ao 
napaMeTpa wepoxoeaToc™ R a = 0,32 mkm no 
■rOCT 2789-73 m wcnbiTbiBa/m npw TeMnepaTy- 
pe 20°C na Maunme l/JM-12Ac 3anwcb*o Awar- 
paMM HarpyxeHMfl npu CKOpocTW Harpywenm* 
1,2 mm/muh. CTa;ib v yi<a3aHHOro cocTasa, no- 

Cne T6pMMM6CK0£^ 06pa60TKW M B03AeftCTBHfl 

uwK^MMecKnx Harpy30K okstmh npw TeMnepa- 
Type 20°C HMeeT HM3KyK) TpetAMHOCTO&KOCTb 

0,1085 mm. OBpasubj ah* onpeAeneHHA Tpe- 

OIUHOCTOMKOCTM, Bb1pe3a/WCb 3/JeKTp03p03M- 

ohhwm cnoco6oM c noBepxHOCTn ujTaMna 
AnaMeTpoM 225 mm m bwcotow 295 mm, npo- 
LueAtiiMe 3axa/iKy ot TeMneparypu ayCTeHMTii- 
3aunn 890°C m AeyxKpaTHbiw OTnycx (nepBbrfi 
OTnycK npu TeMnepaType 230°C npoAonww- 
Te/ibHocTbio 5 m, ox/iaxAenne Ha B03Ayxe ao 
20°C; BTopoi* OTnycK npw TeMnepaType 230°C 
npOAO/l)KHTe/lbHOCTbK) 5 H, ox/ra>KAeHne Ha 

B03Ayxe ao 20°C (n AeficTBKa unK/tunecKux 
Harpy30K okbtma, HopMa/ibHo npn/ioxeHHbix 
k nnocxoft nosepxHOCTM urraMna uwK/twpoaa- 

HMfl), UnK^WpOBaHlie UJTaMnOB npOM3BOAH/W 

na ruflpaB/inMecKOM npecce nyTeM uinc/inne- 
CKoro Harpy^eHMA cwaTwa npw HopMa/ibHOM 
Hanp^xeHMM 190 Krc/MM* b Ko/iMnecTBe 2600 

UMK/10B. OBlUafl npOA0/T>KMTe/lbH0CTb OAHOfO 
UMK/ia 31 C M BTOMMMC/ie: BpeMfl fl/lfl AOCTVDKe* 

hvij? HanpflxceKMsi 190 Krc/MM 2 cocTaB/i*/io 8 
c, aKTHBHoe BpeM* Ha>RaTM« 4,5 c, BpeMjr Ha 
nepeMemeHne LUTO.ica npecca a** npow3BOA- 
CTBa c/ieAyiotuero qnK/ia cocTaBO/ia/io 18,5 c. 
Ycw/me npecca 3aMep«/iw MaHOMeTpoM, Bpe- 
ma onpeAe/uuin ce«yHAOMepoM, C/ieAyeT ot- 
MeTMTb, hto HopMa/ibHoe HanpqxeHne paenoe 
190 xrc/MM - 3to MMHKMa/ibHoe Hanpawe- 
Hue, HeoSxoAMMoe a/ia npeccosaHiifl AeTanefi, 
a HMcno umk/iob paBHoe 2600, - aro cpeAHss 

CTOftKOCTb UJTaMnOB, H3rOTOB/ieHHbiX M3 CTa/TM 

npoTOTwna, TpetuHHOCTOtfKOCTb Ckp oueHwsa- 
/im no A/iMHe 3apOAbiujeBoi?i TpeuuiHbf, bo3hh- 
Kaiotnefi Ha rpaHMqe Kap6irAHotf <J>33br w 
MapTeHc«Ta no $opMy/re: 

Ck P -44(Klc/H) 2 , mm 

r A6 KLC ~ Kp«TMMeCKL1^ K03<t><J>MUWeHT MHTeH- 

cubhoctm Hanp^eHUfl, kfc/mm , H - mmk- 
poTBepAOCTb, M3MepeHHaq Ha npn6ope 
nMT-3 npn narpy3Ke 100 r, kit/mm 2 . Mstoaw- 
KancnbiTaHUfl Ha TpemwHocTOtf KocTb onwcsHa 
e KHure CM. By/ibmee, B.n. A/iexwH "HcnuTa- 
Hue MaTepwanoe HenpepbiBHbtM BAas/iMBaHH- 
eM uiHAeHTopa", M, ( MawMHOCTpoeHwe, 1990' 
r., c. 141. KpnTMHecKuCi Koa^^uneHT MHTeH- 
cubhocth Hanpa>KeHt4fl onpe&enanw hq npti3- 
MaTwqecKvix c h a bgagh hom ycTa/iocTHofi^ 



TpeiunHoPi o6pa3uax Ma/ioro pa3Mepa 
15x20x150 MM/o6pa3uw 3;ietcTpo3po3nOH~ 
hwm cnoco6oM supe3a/incb c nosepxHocTw 
ujTaMna AwaMeTpoM 225 mm w bwcotoi?! 295 mm 
npouieAtune no BbnueonncaHHbiM pe>KMMaM 
3BKanm t AByxKpaTHoro OTnycKa m unK/inpoBa- 
hm«. 06pa3Ubi Lu/ju<j)OBa/in ao napaMeTpa uje- 
poxoBaiocTM P = 0,32 mkm no TOCT 2789-73. 
McnwTaHUfl o6pa3uoB npoBOAw/iw npw TeMne- 
paType 20°C Ha Konpe c 3anacoM aHeprnn 147 
flx. B npouecce wcnwTaHM5i onpeAe/i^nn no/i- 
Hyio pa6oTy paspytueHM^ (A, flat) m HenocpeA- 

CTBeHHO Ha W3/T0Me A/iMHy HCXOAHOl?! 

ycTa/iocTHoPi rpemwHw {I, mm). 3tm AanHbie 
15 Sw^MCXOAHblMM a/i« Bbrnvic/ieHM«xapaKTepM- 
ctmk Klc no topMyne: 
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(I -vftu B 2 (2,94 -4,46I/B) 
tab E w v — cooTBeTCTBeHHO MOAy/ib ynpyro- 
ctw n K03<JxJ>MuneHT riyaccoHa. B, t m th - 
BbicoTa, HOMi4Ha/ibHa« To^mnHa w To/TLAnHa 
o6pa3uoB b HeTTo-ceHeHww (weTOAHKa ncnbi- 
TaHM5i onucaHa a aBTope^epaTe KaHAMA^T- 
ckoPi AMCcepraunn Te/ibMwaa B.Li. 
TeopeTMnecKoe w 3KcnepMMeHTanbHoe mcc- 
zieAOBaHne bji3koctm pa3pyujeHMR KOHCTpyK- 
UMOhhwx \a KopnycHbix CTa/iew npw 
AMHaMnnecKOM Ha rpy^eHMM" , M,: UHUMT- 
MALU, 1974 r„ 30 c;). H3 ho/iobuhok OTpa6oT3H- 
Hbix (npoujeAiiJMx MCnbiTaHMfl-McnbiTaHHbJx) 
c6pa3U0B KpwTimecKoro Koa^c^nmieHTa wHTen- 
cwbhoc™ nanp^enm na noBepxHocTM nep- 
neHAMKy/iflpHOPi ^mhmm HaApesa, totobm/tw 
TeMn/ieTbi-MMKpow/wc))bi (pa3Mep TeMnneTOB- 
MHKpoui/Tw<}>oB cocTaa^^ 15x20x75 mm). Ha 
TeMn/ieTax-MMKpoiu/iM<J)ax npuSopoM HMT-3 
npn Harpy3Ke 100 r onpeAenann MUKpoTBep- 
AocTb na rpannue Kap6wAHoCi $a3bi w MapTeH- 
CHTa (Bepujuna a/iMa3H0ii nwpaMHAbi npuSopa 
nMT-3 BneApfl/iacb na rpaHwue Kap6nflHofi 
<l>a3bi m MapTencMTa). TpaB/ienne mmkpouj/im- 

<pQB npOH3BOAtfl/lH 4%-HbfM 3TM/10BWM CnMpTO- 

BbiM pacTBopoM a30THOfi Kwc/ioTbi npw 
TeMnepaType 20°C a Tenenwe 30 c, CTa/ib, 
y«a3aHHoro cocTasa noc/ie TepMnnecKOi^ 06- 
pa6oTKw m B03Aei^CTBw« unK/iimecKnx Harpy* 
30K OKaTWsi npw TeMnepaType 20°C nMeeT 
HM3xyK> yAapoycTo^HMBOCTb pasnyK) 1072 
yAapOB'. YAapoycTofiMMBocTb onpeAe^jr/iw Ha 
o6pa3uax AwaMeTpOM 15 mm m bwcoto^ 24 mm, 
Bbipe3aHHbix 3/ieKTpo3po3noHHbiM cnoco6oM 
c nOBepxHOCTM uiTaMna AnaMeTpOM 225 mm m 
bwcoto^ 295 mm, npoiueALifwe 3af<a/iKy ot TeM- 
nepaTypw aycTeHMTM3aMMM 890°Cc BbiAep>KKOi?i 
3,5 4 w ox/ia>KAeHMq b wacne m AByxKpaTHbi m 
otr^ck (nepsy« OTnycx npn TeMnepaType 
230 C npoAO/iwwTe/ibHOCTbio 5 h, ox/ia^KAeHwe 
hq BOSAyxe ao20°C: btopom OTnycK npw TeMne- 
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paType 230°C npoAO/i>KHTe/ibHOCTb»o 5 4, ox- 
na>KfleHi4e Ha B03AYxe no 20°C) m B03AefiCTBwi 
UMK/innecKiix Harpy30K OKaTwa, Hopwa/ibHO 
npi^noxeHHwx k ri/iocKofl noeepXHOCTM LUTdM- 
na (miK/iwpoBaHwfl)> Ui/iK/mpoBaHiie ujTdMnoB 
(npniioKeHne UMK/nmecKHX Harpy30K okstma) 
npon3BOAw/iM Ha ruApaB/innecKOM npecce ny- 
t6m miK/iMHecKoro HarpyweHwsi cxaTwn npw 
HOpMa/ibHOM HanpaweHww 190 kix/mm 2 b Ko- 
fi HMecrse 2600 uuk/iob, 06ma* npoAO/i*w- 
TenbHOCTb oAHoro Mtfiaia 31 c„ b tom wic/re: 
BpeM« nnfl AOCTKxeHwq HanpflxceHwa 190 

KTC/mm COCTaB/lfl/lO 8 C, 3KTMBH0e BpeM« Ha- 

)KaTns? 4,5 c, BpeMA Ha nepeMemenwe wTOKa 
A/i» npon3BOACTBa c/ieAywinero uwK/ia co- 
craB/ia/io 18,5 c. Ycmine npecca 3aMepfl/iii 
MaHOMeTpoM, BpeMA onpeAe/ifl/it* ceKyHAOMe- 
pOM. OieAyeT OTMeTiiTb, hto HopMa/ibnoe Ha- 
npflweHwe pasHoe 190 ki-c/mm 2 - 3to 
MMHMMa^bHoe Hanpflacenwe, Heof5xoAUMoe 
A^ifl npeccosaHMfl ASTa/ieft, a hwc/io umk/iob 
paBHoe 2600 - 3to cpeAHaa crofiKOCTb tuTaM- 
noB, M3roTOB/ieHHbix M3 CTa/iH nporoTOna. 06- 
pa3t*bi f\r\s\ onpeAeneHwi yAapoycTofiHHBOCTM 
w/incf>OBa/iti ao napaMeTpa wepoxoBaToc™ 
Ra - 0,32 mkm no TOCT 2789-73 w McnbiTbma- 
nvt npu teMneparype 20°C Ha Konpe npw 3Hep- 
run yAapa 19,6 VRap npon3BOAwnn a 
MeHTp TopueBow MacTM tuapuKOM AnaMeTpoM 
1 9 mm 1/13 3aKa/ieHHoi?i c TBepAOCTbio 62,0 eA. 
HRC CTa/in LUX15: yAapoyCTOfiMHBocTb onpe- 
Ae/ra/iacb no wcny yAapoB ao o6pa30BaHwy» 
nepBOPi TpemnHbi Ha o6pa3ue (MeTOAMKa hc- 
nwraHnq onwcaHa e Kwire BABortMOB "H3H0- 
cocToftKwe cn/iaeb! m noKpbiTHfl", M.: 
MaiuMHOCTpoeHne, 1980 r., c. 53). da/ib, yKa- 
3aHHoro cocraBa noc/ie TepMHHecKoft o6pa- 
6otkm m A^^CTBMfl uwK/iimecKwx HarpysoK 
exam* npn TewnepaType 20°C i/weer HW3Ky»o 

M3HOCOCTOfiKOCTb: norepa M3CCb1 y wcnwTaH- 
hwx o6a3uOB cocTaBM/ia 12,74 rpaMM. 143ho- 
cocTOMKocib onpeAe/ifl/w Ha o6pa3uax 
AnaMeTpoM 28 mm m bucotom 23 mm, Bbipe3aH- 
hbrx 3/ieKTpo3p03MOHHbrM cnocoBoM c nosep- 
xhoctm ujTaMna a^smotpom 225 mm m BbicoTOti 
295 mm, npoweAwiifi 3aKa/ixy OTTeMneparypbr 
aycTeHMTM3auwM 890°C c BbiAepxKOfi 3,5 h m 
ox/iaxAeHnji b Macne m AByxKpaTHwfi omycK 
(nepBww oTnycK npu TeMnepaType 230°C npo- 
AO^>KMTenbHOCTbio 5 m, oxna^KAenwe Ha B03Ay- 
xe ao 20°C: BTopoi/i omycK npu TeMnepaType 
230°C npoAOii«HTe/ibHOCTbio 5h, oxnajKAfiHMe 
Ha B03Ayxe ao 20°C) h B03AetfcTBna umnme- 
ckmx Harpy30K OKaTiin, HopMa/ibHO npvrno- 
>k e h h bi x k n/iocKOi?i noBepxHoc™ ujTaMna 

(UMK^MpOBaHUa). LlMK/IHpOBaHMe UlTdMnOB 
(npil/lOKeHMe UWK/lMHeCKMX H3rpy30K OKdTMfl) 

hpon3BOAn/in Ha rwApaBnunecKOM npecce ny- 
T6M LiUK/iMMecKoro Harpy>KeHWfl cxcaTWA npw 
HopwanbHOM HanpflxeHMM 190 kpc/mm 2 b ko- 



/ttmecTBe 2600 umk/iob. 06tAafl npoAO/i>KM- 
Te/1bHOCTb OAHoro UMKJia 31 c, b tom HMC/ie: 
BpeMR A/ifl A0CTM>KeHiiJi Hanp«>KeHMfl 190 
Krc/MM coCTaB/inno 8 c, aKTMBHOe Bpewn Ha- 

5 >KaTMfl 4,5 c, epeMn Ha nepeMemeHwe LUTOKa 
npecca a^« npow3B0ACTBa c/ieAytoiuero qnKna 
cociaB/i^o 18,5 c, Ycw/we npecca aaMepn/in 
MaHOMerpoM, BpeM^i onpeAe/m/iw ceKyHAo- 
MepoM. C/ieAyeT oTMerMTb, hto HopManbHoe 

10 HanpnxceHne paBHoe 190 ktc/mm - sto mwhm- 
Ma/ibHoe Hanp^jKeHwe, HeoSxoAMMoe a/ta 
npeccosaHMw Aera/ieW, a hmcjio umx/iob pas- 

HOe 2600, - 3TO CpeAH«fl CTO^KOCTb WTdMnOB, 

vi3roTOBneHHbix M3 CTanu npoTOTuna. 06- 
15 pa3Ubi a^« onpeAeneHMfl h3hococtomkoctm 
uj^w^OBaflti ao napaMeTpa iiiepoxoBarocTn 
P = 0,32 mkm no TOCT 2789-73. McnbiraHUfi 

H3 M3H0C(M3H0C0CT0l?ilK0CTb) npH3BOAM/lM npM 

TeMnepaType 20°C 8 a6pa3KBH0fi Macce 3epHa 
20 3/iexTpOKOpyHAa 6e/ioro 3 5 TBepAOCTbK) 2000 
AaH/MM KpynHocTbK) 500 mkm, npu Manoft 
nacTOTe BpaiueHMsi a6pa3MBHoro pe3epsyapa 
8,1 06/mhh, r/iy6iiHa cnoa 3epHa b pe3epaya- 
pe 70 mm, r/iy6tiHa norpyxeHti« H«>KHero Top- 
25 ua o6pa3Lia 60 mm. Mt^HUMa/ibHoe paccTOflHue 
60Kosoi?i noBepxHOCTM o6pa3ua ot 6okoboi?i 
noeepxHOCTn a6pa3MBHoro pe3epByapa 10 
mm, AiwTe/ibHocTb wcnbiTaHtifl npw TeMnepa- 
Type 20°C 60 MKH. H3H0COCTOtlKOCTb (M3HOC) 

30 onpeAenn/iacb no noTepe Maccbi: B3Bemi4Ba- 
Hue npon3B0A«nn Ha aHa/iMTMMecKnx Becax 
B/1A-200 r-M. Flpn vtcnuTaHnw BepxHwe n hm>k- 
Hwe TOpubi o6pa3qoB npnKpbfBa/?ncb uiafl6a- 

MM COOTBeTCTByHDlAMX pa3Mep0B M He 
35 M3HaiUl4Ba/TMCb {MeTOA^Ka UTCnbfTaHMfl Ha 113- 

HOCocTO^KOCTb onucana b KHwre B.H t Kamee- 
ea "ripoueccbi a 3one <t)pnKu^oHHoro 
KOHTaKTa MeTa/i/ioe-, M.: MaLuviHocrpoeHne, 
1978 r., 213 c). CocTaB n^aBKM 2, npti pac- 

40 CMOTpeHHbix Bbiiue MeTOAax wcnbiTaHni^, pe- 
>KHMax TepMnwecKoCi o6pa6oTKn m 
i4MK/iwHecKoro HarpyxeHwa OKaran o6ecne4M- 
saeT CTa/iw bucokhmm ypobhrmw tbcpaoctm 
(60,2 en. HRC), yAapHOi^ b^skoctm (594 

45 k^)k/m 2 ), npeAe^a TeKynecTM npw OKaTwti 
(2200 MDa) a TaKxe oSecnewiiBaeT cTanw Bbi- 

COKMMH ypOBHflMM nOC/ie B03Aei?ICTBVI« U14K/IM- 

necKiix Harpy30K cwaTna TpeiMttHOCTo^KocTn 
(0,1 92 mm), yAapoycTotfm/iBOCTn (1 397 yAapoe), 

50 n3H0C0CT0fiK0CTK (8,9 r). CocTaB n/iaeKM 3. 
npH paccMOTpeHHbix BUtue MeTOAax ucnbrTa- 
HWft, pe>KMM3X TepMimecKOft oBpaSoTKn w uhk- 
/iMMecKoro Harpy>KeHM« CMQrm o6ecneMMBaeT 
CTa/iw BbicoKne yposHu tbspaoctm (61,5 eA- 

55 HRC), yAapHo^ b«3koctm (556 k£>k/m 2 ), npe- 
Ae/ia TeKyMecTM npw OKaTiin (2305 Mlla) a TaK- 
?Ke o6ecnemiBaeT CTa/iw BbicoKwe ypoBHw 
noc/ie B03Ae^CTBMfl unK/iwHecKHx Harpy30.K 
OKaTMATpetanHOCTOCiKOCTM (0,171 mm), yAapo- 

y CTO ft H W BOCTM (1302 yAapOB), M3HOCOCTa^KO' 



cru (7,8 r), CociaB n/iaeKti 4, npw paccMOTpeH- 
Hbix Bbiuue Meroaax HcnbiTaHwtf , pea<wMax Tep- 
MnnecKOi?i o6pa6oiKM v\ miK/Timecxoro 
HarpyxeHMA OKaTvui o6ecneHHBaeT cram bu- 



coKneypoBHMTBepflocTw(62 1 9e^ { HRC),yAap 

HOW BR3KOCTM (514 K^X/m*), npeAe/lc, 

TeKynecTii npn cxami* (2410 Mna) a Taoce 
o6ecneMMBaej CTa/in BbicoKwe ypoBHM noc/ie 
so3AePicTBWfl aMK^nnecKnx Harpy30K OkaTMfl 
TpeiMMHocToi?iKOCTM (0,154 mm), yAapoycTofi- 

HUBOCTM (1204 yAapOB), M3HOCOCTOfiKOCTW 

(6,74 r)> CocTao n/iaBKw 5, npu paccMorpeHHbix 
awLue MeTOAax McnbtraHiifi, pewwMax TepMM- 
HecKOft o6pa6oTKM m MHK/iimecKoro narpyrce- 
hmh c>KaTM» He o6ecnemiBaeT cTa/w BwcoKne 
ypoBHn TBepAOdM (58 5 6A. HRC). yAapHofi 
bji3koctm (424 k^x/m 2 ), npeAe/ia TeKynecTii 
npn okbtmh (2080 Mna), a TaioKe ne o6ecne- 

MWBaeT BWCOMIMK ypOBHflMM nOC/16 B03AePiCT- 
BWfl UMK/lMHeCKMX Harpy30K CXaTHJl 

TpeimiHocro^KocTM (0,107 mm), yAapoycTofi- 
muboctm (997 yAapos), w3hococto&kocth 
(1 1,22 r). CociaB n/iaBKV! 6, ripw paccMOTpeH- 
hwx sbiuje MeTOAax wcnuTaHiiia, pettwMaxrep- 
MMHecKofi o6pa6oTKM w uwK/itmecxoro 
HarpyweHtia OKa™« He oBecnemiaaeT CTa/w 
BbicoKne yposHM TsepAOCTM (52,1 eA. HRC), 
yAapHoPI Bfl3K0CT« (380 Kfl»</M 2 ), npeAe^a Te- 
KynecTn npw okbtmii (1800 Mna) a Taoce He 
o6ecneHM8aer bwcokmmm ypobhamu noc/ie 
B03Ae£^cTBMfl uMK/TunecKnx HarpyaoK OKaTMJI 
TpemMHOCTofiKOc™ (0,099 mm), yAapoycTOfi- 
wmboctm (697 yAapos), m3hococto«koctm (16,2 
r), CocTaB n/iaBKw 7, npw paccMOTpeHHbix bu- 
we MeTOAax HcnwTaHMtf, perctwax TepMvine- 
ckom o6pa6oTKn w unK/iMHecKoro Harpy^ceHMfl 
OKarnfl He o6ecneHneaeT ctb/im bwcokhx 
ypoBHefl TBepAOc™ (53 4 eA* HRC), yAapnofl 
B5T3koctm (343 k^n/m 2 ), npeAe/ia TeKynecTK 
npw C5K3TS4M (1880 Mna), a Taxtte He o6ecne- 

HMBaeT BWCOKMMM ypOBHHMH nOC/ie B03AeflCT- 
BM« UKK/lWHeCKMX Harpy30K C>K 3THfl 

Tpei^wHOCTO^KocTM (0,084 mm), yAapoycToft- 
4MBOCTH (604 yAapoB), m3hococto&koctm (15,4 
r). CocTae oiasKH 8, npw paccMOTpeHHwx bw- 
uje MeTOAax wcnbrraHMfi, percwMax TepMwne- 
cxotf o6pa6oTKM m Liwc/iymecicoro HarpyweHKH 
c?KaTMfl ne o6ecnenwBaeT CTa/w bucokmx 
ypoBneft TBepAOCTii (55,3 eA- HRC), yAapnoa 
BA3K0CTM (290 kAx/m 2 ), npeAe/ia TeKyHecTM 
npw oKaTuw (1910 Mna) a Taxxe He o6ecneHw- 
saeT BbicoKMMki yposH^Mn noc/te B03AefiCTBwa 

L^MK/lUHeCKMX Harpy30K C^KaTMfl TpeiMMHOCTOft- 
KOCTM (0,063 MM), yASpoyCTOMHMBOCTM (592 

yAapos), M3H0C0CT0AK0CTM (14,3 r); 



MexaHMMecKMe CBOftCTea npeAnaraeMofl 
cram. npeACTaBneHu b Ta5n. 2 b conocTaB^e- 

HUM C M3BeCTH0^ CTa/lbfO, 

npwBeAeHHwe b Ta6nnue AaHHwe hoa- 
5 TBep^KAaiOTCfl sktom HcnbrraHMtf (npn/ioxeHwe 
k MaTepna^M 3anBKn). npeA/iaraeMaa CTa/ib 
A^« uiTaMnoB xo^OAHoro Ae4>opMvipoBaHi/ia, 
KaK bmaho M3 a^hhux TaG/ii^bi, cocTaBa n^a- 

BOK 2, 3. 4 npM BblCOKMX 3HaMeHMflX TBepAOCTU, 

10 yAapHofi BA3K0CTH, npeAeyia TeKy4ecTM npw 
c>KaTnn t MMeeT BbicoK^e ypoBHM noc/ie BOS' 
Ae^CTBMA UMK/innecKHx Harpy30K cxaTw^ Tpe- 

lAWHOCTOflKOCTM, YAapOyCTO^HVlBOCTH, 
M3H0C0CT0«K0CTH. npWMeHeHlie 3aflB^fl6M0« 

1 5 cramann luraMnoB xo/iOAHoro Ae<j)opMMpOBa- 

HMST npMBOflMT K yse/IWHeHMIO CTOPTKOCTW MHCT- 

pyMeHTa. 

npeA^araeMajr CTa^b npoiu/ia wcnbiTannH 
Ha OpCKOM M.exaHMMecKOM 3aaoAe n peKOMeH- 
20 AOBaHa pyxosoACTBOM 3aaoAa k BHeApeHMio. 
OopMy/ia M3o6peTeHtij? 
1. CTa/ib,coAep>Kamaj?yr7iepoA, KpeMwuft, 
xpOM, MapraHeq, mo/imBabh, BanaAHfl, Hmenb, 
Ka^bunf^ h )Ke/ie3o, OT/iwMaiomaqcfi tcm, 
25 mto, c ue^bio noBwiueHnsi TBepAOCTii, yAapHOPi 
Bj?3K0CTM t npeAe/ia Texysecrw npw cxaTww, no- 
c/ie B03AeftCTBMfl UMK/iMMecKnx HarpysoK c^<3- 

TH« TpetMMHOCTOftKOCTH, yAapOyCTO^HMBOCTM 
M M3HOCOCT0(?iKOCTl1, OHa AOnO/lHMTe/lbHO co- 

30 Aep>KMT Kap6wAw TaHTa/ia. OKucb MarHviw. ra<J>- 
Hwfl, ocMMft, npaaeoAMM, ^mtmi^ npw 
c/reAyiomeM cooTHomeHMM KOMnoHeHTOB 
Mac. %: 

Yr/iepoA 0,62-0,80 
35 KpeMHMM 0,7-1,5 
x POM 1.4-1,8 
MapraHeu 0,9-1.3 
Mo^n6AeH 0,7-0,94 
BaHaAMi* 0,24-0,56 
40 Hwxe/ib 1,4-1,85 

Ka/ibuwfl 0i002-0 t 004 
KapSdAbt ranrana 0.12HX16 
OKMCb MarHMA 0,09-0,14 
ra<|>HM« 1,1-1,52 
45 OcmwW 0,11-0.16 
npaaeoAWM 0.10-0,22 

0,06-0,10 

)Ke^eso OcTa/ibnoe 
2* CTa/ib no n, 1,ot/i una ioma ACfi 
50 T6M. mto cyMMapHoe coAepxaHwe HHKe/»a m 
xpeMHws cocTaa/tfleT 2,55-2,90, 

3, Cra/ib non f 1 t 0T/iusa lomaficfl 
T6M, hto OTHOweHwe cyMMapHoro coAep>Ka- 
Htifl Mo^nCAeHa, BaHaAMfl, ra<t)HMfl k C0Aep>Ka- 
55 HUH) yr/iepoAa cocTaa/ifieT 3,25-3,96. 



I / won 





4 . j 

ill: ! 

U X «f >t » 

1 § § S i 3 I 

> u i dS i a j 




! o i 




i 

; 


*I S i 
ilh 

liii 

y v x i 






o 

1 
s 


St 




>x 

X 

h 
X 

t; 


oo§2- " 
oVo'oo , , , 




& 

n 






»x 

!S 






;fl 




L 

* * 


ii 


o*c?o*oVi t < 


i 




» 

0 
1- 

£ 


s as 


0*0*0 0*0 , , , 


»i 

X 




! n 
! 2 

1 X 

II 

! § 


i * 
j 


issliiss 

******** 

oooooooo 


a 

i 


Sss.t — 


S, 

U 




i 


j 11 




1 


1 1 
1 <9 
l \_ 

i ? i 




j 


! 3 






| 3 


*«**tn*** 


| 


: k 
: &? 

1 X X 






i t> 


oooVooV.o 


: s 
: ^ 


is 


*- P4 f-k^T f^co 



HOMGp 


TBep- 

AOCTb 

HRC 


Yflap- 

H3fl BH3- 

KOCTb 
KCV150/ 

2/10, 


TpemnKOCToft- 

KOCTb MM 


yflapoycToftHW- 
BOCTb, yAap 


H3H0C0CT0fl- 

KOCTb /noTepn 
Maccbi/, r 


npeAen 
cth npn 
Mfla 


no nuv- 

i\<f\ UvDQ 

Hlfl S3 


1 1 U Lr J \ c 

uana- 
no (JO 

GOTKVl 

2600 

UIHK/10B 




noc/ie 

uina- 
n 0 \Jd 

2600 

UHK/10B 


n [Ann cm- 
n Kir* 


noc/ie 
nana- 

Mw 1 KM 

2600 

LJHK/TOB 


1 


59,1 


456 


0,1499 


0,1085 


1262 


1072 


10,62 


12,74 


2000 


2 


60,2 


594 


0,202 


0,192 


1434 


1397 


8,0 


8,9 


2200 


3 


61,5 


556 


0,182 


0.171 


1390 


1302 


6,7 


7,8 


2305 


"4 


62,9 


514 


0,167 


0.154 


1315 


1204 


5,9 


6,74 


2410 


5 


58,5 


424 . 


0,134 


0,107 


1 141 


997 


9,53 


11,22 


2080 


6 


52,1 


380 


0,1145 


0,099 


876 


697 


14,5 


16,2 


1800 


7 


53,4 


343 


0,1065 


0,084 


821 


604 


13,2 


15,4 


1880 


8 


55,3 


290 


0,0992 


0,063 


764 


592 


12,4 


14,3 


1910 



CocTaawTe/ib A.r7ia3WCTOB 
PeAaKTOp T.LLiaroBa TexpeA M.MopreHTa/i KoppeKTop Jl/lyKaM 



3aKa3 3431 Twpa>K PloAnviCHoe 

BHUI/ini/l rocyAapcTBeHHoro KOMMieTa no M3o6peTeHHflM w otkpwtoam npw TKHT CCCP 
113035, MocKsa, JK-35, PaywCKaa Ha6., 4/5 - 



flpovi3BOACTBeHHO-M3AaTe/ibCKM^ kom6hh3t "flaTeHT", r, y>KropoA* y/iTarapwHa, 101 



